Posttranscriptional control of thymidine kinase messenger RNA accumulation in cells released from G0-G1 phase blocks.
In this study, we have utilized thymidine kinase (TK) mRNA induction as a model for investigating regulatory events at the G1-S boundary of the cell cycle. Using three independent methods for synchronizing diploid, nontumorigenic CHEF/18 cells, we found that the mechanism(s) underlying TK mRNA accumulation varied with the method of cell synchrony used. When cells were arrested by serum deprivation, both transcriptional and posttranscriptional controls contributed to the observed accumulation of TK mRNA at the G1-S boundary. When synchronized by isoleucine deprivation, mature TK mRNA and TK pre-mRNAs increased significantly at the G1-S boundary of the cell cycle with no detectable change in the rate of TK gene transcription. Following lovastatin treatment, which appears to arrest cells at a point very early in G1, posttranscriptional mechanisms were solely responsible for the subsequent accumulation of TK mRNA observed upon mevalonate repletion. We confirmed that transcriptional mechanisms were involved in TK mRNA regulation only when cells progressed from G0 into S phase using reporter genes transcribed from the heterologous human TK promoter. Taken together, these results indicate that posttranscriptional mechanism(s) are primarily responsible for regulating the abundance of TK mRNA during the cell cycle in CHEF/18 cells and further suggest uncoupling of transcriptional and posttranscriptional controls following different physiological conditions of cell cycle arrest.